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2003: 980784 HCAPLUS 
140:47476 

Stable radioiodine conjugates and methods for 
their synthesis 
Govindan, Serengulam V. 
Immunomedics, Inc., USA 

U.S., 13 pp., Cont.-in-part of U.S. 6,558,669. 

CODEN: USXXAM 

Patent 

English 

5 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 
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US 2004018148 Al 20040129 US 2003-395718 20030325 

US 2004022725 Al 20040205 US 2003-411370 20030411 

PRIORITY APPLN. INFO. : US 1996-24738P P 19960828 

US 1997-919477 A2 19970828 
WO 1997-US14998 A 19970827 
EP 1997-954212 A3 19971219 
WO 1997-US23711 A 19971219 
US 2000-605873 A 20000629 
US 2000-696740 A2 20001026 
WO 2001-US20764 W 20010629 
AB Methods are described for conjugating radioiodinated peptides to 

non-metabolizable carbohydrates with improved yields and qualities 
of conjugates. Radioiodinated residualizing antibody conjugates 
comprising a carbohydrate-appended peptide are also provided. The 
instant radioiodinated residualizing antibody conjugates are 
particularly stable in vivo and are suitable for 
radioimmunodetection and radioimmunotherapy of tumors. 
IT 634907-72-5P 
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RACT (Reactant or reagent) 

(radioiodinated antibody conjugates) 
RN 634 907-72-5 HCAPLUS 
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yl) methyl] cyclohexyl] carbonyl] glycyl-D-tyrosyl-N6- [N- [2- [ [2- 
[bis (carboxymethyl) amino] ethyl] (carboxymethyl ) amino] -1- [ (4- 
isothiocyanatophenyl) methyl] ethyl] -N- ( carboxymethyl ) glycyl ] - (9CI) 
(CA INDEX NAME) 
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Humanized murine anti-epithelial glycoprotein 1 
(EGP-1) antibodies RS7 and conjugates for 
diagnosis and treatment of cancer 
Govindan, Serengulam; Qu, Zhengxing; Hansen, 
Hans J. ; Goldenberg, David M. 

Immunomedics, Inc., USA; Mccall, John Douglas 

PCT Int. Appl., 97 pp. 
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Patent 
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US 2004001825 
PRIORITY APPLN. INFO.: 
AB 



Al 20040101 



IT 



RN 
CN 



US 2003-377121 20030303 
US 2002-360229P P 20020301 
This invention relates to monovalent and multivalent, monospecific 
binding proteins and to multivalent, multispecif ic binding proteins . 
One embodiment of these binding proteins has one or more binding 
sites where each binding site binds with a target antigen or an 
epitope on a target antigen. Another embodiment of these binding 
proteins has two or more binding sites where each binding site has 
affinity towards different epitopes on a target antigen or has 
affinity towards either a target antigen or a hapten. The present 
invention further relates to recombinant vectors useful for the 
expression of these functional binding proteins in a host. More 
specifically, the present invention relates to the tumor-associated 
antigen binding protein designated RS7, and other EGP-1 
binding-proteins. The invention further relates to humanized, human 
and chimeric RS7 antigen binding proteins, and the use of such 
binding proteins in diagnosis and therapy. 
588709-17-5D, antibody conjugates 

RL: BSU (Biological study, unclassified) ; DGN (Diagnostic use) ; THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(humanized murine anti-EGP-1 antibodies RS7 and conjugates for 

diagnosis and treatment of cancer) 
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[2- [bis (carboxymethyl) amino] -3- [ [2- [bis (carboxymethyl) amino] ethyl] ( 
arboxymethyl) amino] propyl] phenyl] amino] thioxomethyl] - (9CI) (CA 
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CORPORATE SOURCE: 
SOURCE: 



HCAPLUS COPYRIGHT 2004 ACS on STN 
2003:39624 HCAPLUS 
139:210070 

Improved Iodine Radiolabels for Monoclonal 
Antibody Therapy 

Stein, Rhona; Govindan, Serengulam V. ; Mattes, 
M. Jules; Chen, Susan; Reed, Linda; Newsome, 
Guy; McBride, Bill J.; Griffiths, Gary L. ; 
Hansen, Hans J. ; Goldenberg, David M. 
Garden State Cancer Center, Belleville, NJ, 
07109, USA 

Cancer Research (2003), 63(1), 111-118 
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CODEN: CNREA8; ISSN: 0008-5472 
PUBLISHER: American Association for Cancer Research 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB A major disadvantage of 131iodine (I) -labeled monoclonal antibodies 
(MAbs) for radioimmunotherapy has been the rapid diffusion of 
iodotyrosine from target cells after internalization and catabolism 
of the radioiodinated MAbs. We recently reported that a 
radioiodinated, diethylenetriaminepentaacetic acid-appended peptide, 
designated immunomedics 1 residualizing peptide 1 (IMP-R1) , was a 
residualizing iodine label that overcame many of the limitations 
that had impeded the development of residualizing iodine for clin. 
use. To determine the factors governing the therapeutic index of the 
labeled MAb, as well as the factors required for production of 
radioiodinated MAb in high yield and with high specific activity, 
variations in the peptide structure of IMP-R1 were evaluated. A 
series of radioiodinated, diethylenetriaminepentaacetic 
acid-appended peptide moieties (IMP-R1 through IMP-R8) that differed 
in overall hydrophilicity and charge were compared. 
Radioiodinations of the peptides followed by conjugations to 
disulfide-reduced RS7 (an anti-epithelial glycoprotein-1 MAb) 
furnished radioimmunoconjugates in good overall incorporations, with 
immunoreactivities comparable to that of directly radioiodinated 
RS7. Specific activities of up to 8 mCi/mg and yields > 80% have 
been achieved. In vitro processing expts . showed marked increases 
in radioiodine retention with all of the adducts; radioiodine 
retention at 45 h was up to 86% greater in cells than with directly 
iodinated RS7 . Each of the 125I-peptide-RS7 conjugates was compared 
with 131I-RS7 (labeled by the chloramine-T method) in paired-label 
biodistribution studies in nude mice bearing human lung tumor 
xenografts. All of the residualizing substrates exhibited 
significantly enhanced retention in tumor in comparison to directly 
radioiodinated RS7, but the nontarget uptakes differed significantly 
among the residualizing labels. The best labels were IMP-R4 and 
IMP-R8, showing superior tumor-to-non-tumor ratios by virtue of high 
tumor uptake and retention and low normal organ uptake, as well as 
superior radiochem. properties. The therapeutic efficacy of 
131I-IMP-R4-RS7 was compared with that of conventionally 
1311-labeled RS7 and 90yttrium-RS7 in the nude mice lung cancer 
model. The therapeutic efficacy of 131I-IMP-R4-RS7 and 
90yttrium-RS7 were equivalent, and both agents yielded significantly 
improved control of tumor growth compared with conventional 
1311-labeled RS7. 

IT 588706-62-1DP, 1251-labeled MAb conjugates 
588709-17-5DP, 1251-labeled MAb conjugates 

RL: PKT (Pharmacokinetics); SPN (Synthetic preparation) ; THU 
(Therapeutic use) ; BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

(1251-labeled IMP-R (immunomedics residualizing peptides ) -MAb RS7 
conjugates for cancer radioimmunotherapy) 
RN 588706-62-1 HCAPLUS 

CN D-Lysine, N- [ (2 , 5-dihydro-2, 5-dioxo-lH-pyrrol-l-yl ) acetyl] -L-ot- 
aspartyl-D-tyrosyl-N6-[ [ [4- [2- [bis ( carboxymethyl ) amino] -3- [ [2- 
[ bis ( carboxymethyl ) amino ] ethyl ] ( carboxymethyl ) amino ] propyl ] phenyl ] am 
ino] thioxomethyl]- (9CI) (CA INDEX NAME) 



Searcher 



Shears 571-272-2528 



10/686436 



Absolute stereochemistry. 
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RN 588709-17-5 HCAPLUS 

CN D-Lysine, N- [ [4- [ (2, 5-dihydro-2, 5-dioxo-lH-pyrrol-l- 

yl)methyl] cyclohexyl] carbonyl] -L-a-aspartyl-D-tyrosyl-N6- [ [ [4- 
[2- [bis (carboxymethyl) amino] -3- [ [2- [bis (carboxymethyl) amino] ethyl] (c 
arboxymethyl) amino] propyl] phenyl] amino] thioxomethyl] - (9CI) (CA 
INDEX NAME) 
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IT 224045-69-6D, 1251-labeled MAb conjugates 
261516-54-5D, 1251-labeled MAb conjugates 

RL: PKT (Pharmacokinetics); THU (Therapeutic use) ; BIOL (Biological 
study) ; USES (Uses) 

(1251-labeled IMP-R (immunomedics residualizing peptides ) -MAb RS7 
conjugates for cancer radioimmunotherapy) 
RN 224045-69-6 HCAPLUS 

CN D-Lysine, l 1 , 1 1 1 ' - [ [ ( carboxymethyl ) imino] di-2, 1-ethanediyl] bis [N- [ [4- 
[ (2, 5-dihydro-2, 5-dioxo-lH-pyrrol-l-yl) methyl] cyclohexyl] carbonyl] -D- 
alanyl-D-tyrosyl-D-tyrosyl-N6- [N- (carboxymethyl) glycyl] - (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 
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RN 261516-54-5 HCAPLUS 

CN D-Lysine, N-[[4-[ (2, 5-dihydro-2, 5~dioxo-lH-pyrrol-l- 

yl) methyl] cyclohexyl] carbonyl] glycyl-D-tyrosyl-N6- [ [ [4- [2- 

[bis (carboxymethyl) amino] -3- [ [2- [bis (carboxymethyl ) amino] ethyl] (carb 

oxymethyl) amino] propyl] phenyl] amino] thioxomethyl] - (9CI) (CA INDEX 

NAME) 

Absolute stereochemistry. 
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L9 ANSWER 4 OF 
ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



HCAPmS^COPYRIGHT 2004 ACS on STN 
(200>f697382 HCAPLUS 
136:275439 

Radioimmuno therapy of a human lung cancer 
xenograft with monoclonal antibody RS7: 
Evaluation of 177Lu and comparison of its 
efficacy with that of 90Y and residualizing 1311 
Stein, Rhona; Govindan, Serengulam V. ; Chen, 
Susan; Reed, Linda; Richel, Heidi; Griffiths, 
Gary L.; Hansen, Hans J.; Goldenberg, David M. 
Garden State Cancer Center, Belleville, NJ, 
07109, USA 

Journal of Nuclear Medicine (2001), 42(6), 
967-974 

CODEN: JNMEAQ; ISSN: 0161-5505 
Society of Nuclear Medicine 
Journal 
English 

Tumor targeting and therapeutic efficacy of 177Lu-labeled monoclonal 
antibody (mAb) RS7 (antiepithelial glycoprotein-1) was evaluated in 
a human nonsmall cell lung carcinoma xenograft model. The potential 
of 177Lu-labeled RS7 was compared with that of RS7 labeled with 90Y 
and a residualizing form of 1311. A 1, 4, 7, 10-tetraazacyclododecane- 
N,N' ,N",N" '-tetraacetic acid (DOTA) conjugate of RS7 was used for 
radiolabeling with 177Lu-acetate or 88/90Y-acetate . Biodistribution 
and therapy studies were conducted in nude mice with s.c. Calu-3 
xenografts. Therapy studies were performed using the maximal 
tolerated doses (MTDs ) of 90Y-DOTA-RS7 (3.9 MBq [105 2>Ci] ) 
and 177LU-DOTA-RS7 (10.2 MBq [275 S>Ci] ) and compared with the 
data obtained using the MTD (13.0 MBq [350 jaCi] ) of a 
residualizing form of 131I-RS7. Radiolabeling of RS7-DOTA conjugate 
with 177Lu-acetate was facile. 177Lu-DOTA-RS7 displayed 
biodistribution results that were nearly identical to that of the 
88Y analog in a paired-label study. The mean percentage injected 
doses per g (%ID/g) for 177Lu-RS7 and 88Y-RS7 (in parentheses) in 



SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 
AB 
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tumor were 38.3 %ID/g (39.1 %ID/g) , 63.0 %ID/g (66.0 %ID/g) , 63.0 
%ID/g (65.8 %ID/g), and 34.0 %ID/g (34.9 %ID/g) on days 1, 3, 7, and 
14, resp. Elimination of established tumors, with an initial mean 
tumor volume of 0.24 cm3, was shown using doses of 177Lu-DOTA-RS7 
ranging from 5.6 to 9.3 MBq (150-250 u-Ci) per nude mouse, with no 
significant difference in response rate noted between the doses in 
this range. Specificity of the therapeutic effect was shown in an 
isotype-matched control experiment, in which 177Lu-DOTA-RS7 was markedly 
more effective than the 177Lu-DOTA control antibody. A comparison 
of the therapeutic efficacies of 177LU-DOTA-RS7 and 90Y-DOTA-RS7 , 
using mice with established tumors with an initial mean tumor volume 
of 0.85 cm3, indicated similar tumor growth inhibition and similar 
tumor regrowth profiles. The therapy data we're similar to those 
obtained with residualizing 131I-RS7 obtained at the same time. 
177Lu-RS7 is an effective radioimmunocon jugate for 

radioimmunotherapy. With its radiophys . properties similar to those 
of 1311, coupled with its facile and stable attachment to mAb, 177Lu 
promises to be an alternative to 1311, and a complement to 90Y, in 
radioimmunotherapy . 

IT 224045-67-4D, IMP-R 1, 1311-labeled antibody conjugate 

RL: PAC (Pharmacological activity) ; THU (Therapeutic use) ; BIOL 
(Biological study); USES (Uses) 

(radioimmunotherapy of lung cancer with 177Lu-labeled monoclonal 
antibody RS7: comparison with 90Y and residualizing 1311) 

RN 224045-67-4 HCAPLUS 

CN D-Lysine, N- [ [4-[ (2, 5-dihydro-2, 5-dioxo-lH-pyrrol-l- 

yl) methyl] cyclohexyl] carbonyl] glycyl-D-tyrosyl-N6- [ [ [ [4- [1- 
[bis (carboxymethyl) amino] *-2- [ [2- [bis ( carboxymethyl ) amino] ethyl] (carb 
oxymethyl) amino] ethyl] phenyl] methyl] amino] thioxomethyl] - (9CI) (CA 
INDEX NAME) 
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DOCUMENT NUMBER: 132:218942 

TITLE: Targeting, human cancer xenografts with 

monoclonal antibodies labeled using 
radioiodinated, diethylenetriaminepentaacetic 
acid-appended peptides 

Stein, Rhona; Govindan, Serengulam V. ; Jules, 
Mattes, M. ; Shin, Lisa B.; Griffiths, Gary L.; 
Hansen, Hans J.; Goldenberg, David M. 
Garden State Cancer Center, Belleville, NJ, 
07109, USA 

Clinical Cancer Research (1999), 5(10, Suppl ♦ ) , 
3079s-3087s 

CODEN: CCREF4; ISSN: 1078-0432 
American Association for Cancer Research 
Journal 
English 

A new nonmetabolizable peptide approach to the production of 
residualizing radioiodine was evaluated in nude mice bearing 
xenografts of human lung adenocarcinoma (Calu-3) and B-cell lymphoma 
(Ramos) . Monoclonal antibodies (MAbs ) RS7 (anti-epithelial 
glycoprotein-1) and LL2 (anti-CD22) were radioiodinated using the 
thiol-reactive diethylenetriaminepentaacetic acid-D-peptide adducts 
IMP-R1 and IMP-R2 . 125I-IMP-R1- and 125I-IMP-R2-labeled MAbs were, 
compared to the MAbs iodinated by the conventional chloramine-T 
approach, lllln, and 1311-dilactitoltyramine (DLT) . In vivo 
biodistribution studies demonstrated a significant improvement in 
the tumor accretion of radiolabel using the 125I-IMP-R1 labeled MAbs 
compared with the conventionally iodinated antibodies. For example, 
at day 7, the percentage of injected dose per g of tissue in Calu-3 
was 7.9 ± 4.1% and 18.1 ± 7.9% (P < 0.05) for the conventional 
1311- and 125I-IMP-R1-RS7, resp., and tumor : nontumor ratios were 
2.6-4.5-fold higher with the 125I-IMP-R1-RS7 . It is estimated that 
131I-IMP-R1-RS7 would deliver a dose to tumor (at the estimated maximum 
tolerated dose) 3.9 times greater than conventional 1311-labeled 
RS7, 1.4 times greater than 90Y-labeled RS7, and 0.7 times that of 
1311-DLT-labeled RS7 . Tumor accretion of 125I-IMP-R2-RS7 was also 
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improved compared with conventionally iodinated antibody. However, 
this label also caused a large increase in kidney accretion. 
Similar improvements in tumor accretion and tumor :non tumor ratios 
were observed when 125I-IMP-R1-LL2 was used in the Ramos model. IMP 
offers a practical and useful residualizing radioiodine label 
because labeling efficiency is at least 10 times greater than that 
of the residualizing label DLT, without MAb aggregation. Structural 
modifications can be envisioned for further improvements in 
radioiodine incorporation, specific activity, and tumor dosimetry, 
and efforts along these lines are under way. 
IT 224045-69-6D, radiolabeled monoclonal antibody conjugates 
261516-54-5D, radiolabeled monoclonal antibody conjugates 
RL: BPR (Biological process); BSU (Biological study, unclassified); 
BIOL (Biological study); PROC (Process) 

(targeting human cancer xenografts with monoclonal antibodies 
labeled using radioiodinated, diethylenetriaminepentaacetic 
acid-appended peptides) 
RN 224045-69-6 HCAPLUS 

CN D-Lysine, 1 1 , 1 1 1 ' - [ [ ( carboxymethyl ) imino] di-2 , 1-ethanediyl] bis [N- [ [4 
[ (2, 5-dihydro-2, 5-dioxo-lH-pyrrol-l-yl) methyl] cyclohexyl] carbonyl] -D 
alanyl-D-tyrosyl-D-tyrosyl-N6- [N- (carboxymethyl) glycyl] - (9CI) (CA 
INDEX NAME) 
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CN D-Lysine, N- [ [4- [ (2, 5-dihydro-2 , 5-dioxo-lH-pyrrol-l- 

yl) methyl] cyclohexyl] carbonyl] glycyl-D-tyrosyl-N6- [ [ [4- [2- 

[bis (carboxymethyl) amino] -3- [ [2- [bis (carboxymethyl) amino] ethyl] (carb 

oxymethyl) amino] propyl] phenyl] amino ] thioxomethyl] - (9CI) (CA INDEX 

NAME) 
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Cytotoxicity with Auger electron-emitting 
radionuclides delivered by antibodies 
Grifiths, Gary L.; Govindan, Serengulam V. ; 
Sgouros, George; Ong, Gaik Lin; Goldenberg, 
David M.; Mattes, M. Jules 

Immunomedics, Inc., Morris Plains, NJ, USA 
International Journal of Cancer (1999), 81(6), 
985-992 

CODEN: IJCNAW; ISSN: 0020-7136 
Wiley-Liss, Inc. 
Journal 
English 

We investigated the in vitro cytotoxic potential of Auger 
electron-emitting radionuclides delivered to the cytoplasm or, more 
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specifically, to lysosomes, via antibodies. The antibody (Ab) used 
was LLI, which is specific for CD74, an epitope of the major 
histocompatibility complex (MHC) class II antigen invariant chain, 
II, present on the cell surface. It is taken up in large amts . , 
approx. 107 Ab mols . per cell per day, and delivered to lysosomes. 
The radioisotopes tested included lllln, 99mTc and 1251. With 
sufficient specific activity, approx. 10 mCi/mg Ab, all of these 
isotopes were potent cytotoxic agents. 1251 was active only if a 
"residualizing" form was used, meaning a form that is trapped within 
cells after catabolism of the Ab to which it was conjugated 
(conventional oxidative iodination produces a non-residualizing 
label) . The conjugates of lllln and 99mTc used are known to be 
residualizing. One hundred percent cell kill in vitro was obtained 
with lllln and 1251, under conditions in which a non-reactive 
control Ab, conjugated in the same way, produced no significant 
toxicity. 99mTc was also potent and specific, but appeared somewhat 
less active than the other isotopes under the conditions evaluated. 
Although few Abs are accreted by cells at the same rate as LLI, it 
may be possible to use other Abs to deliver similar amts. of 
radioactivity, if Abs with higher specific activity can be produced. 
Such conjugated radioisotopes may be useful for attacking tumor 
cells in vivo, particularly for single cells or micrometastases . 
IT 224045-69-6D, radiolabeled antibody conjugates 

RL: BAC (Biological activity or effector, except adverse) ; BPR 
(Biological process); BSU (Biological study, unclassified); THU 
(Therapeutic use); BIOL (Biological study); PROC (Process); USES 
(Uses) 

(cytotoxicity with Auger electron-emitting radionuclides 
delivered by antibodies) 
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[ (2, 5-dihydro-2, 5-dioxo-lH-pyrrol-l-yl) methyl] cyclohexyl] carbonyl] -D- 
alanyl-D-tyrosyl-D-tyrosyl-N6- [N- (carboxymethyl) glycyl] - (9CI) (CA 
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CODEN: BCCHES; ISSN: 1043-1802 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The optimal use of radioiodinated internalizing monoclonal 
antibodies (mAbs) for radio-immunotherapy necessitates the 
development of practical methods for increasing the level of 
retention of 1311 in the tumor. Lysosomally trapped 
( "residualizing" ) iodine radiolabels that have been previously 
designed are based mostly on carbohydrate-tyramine adducts, but 
these methods have drawbacks of low overall yields and/or high 
levels of mAb aggregation. We have developed a method using 
thiol-reactive diethylenetriaminepentaacetic acid (DTPA) -peptide 
adducts wherein the peptides are assembled with one or more D-amino 
acids, including D-tyrosine. Two such substrates, 

R-Gly-D-Tyr-D-Lys [1- (p-thiocarbonylaminobenzyl ) DTPA] , referred to as 
IMP-R1, and [R-D-Ala-D-Tyr-D-Tyr-D-Lys] 2 (CA-DTPA) , referred to as 
IMP-R2, wherein R is 4- ( N-ma 1 eimi dome thy 1 ) cyclohexane-l-carbonyl, 
were synthesized by preparing functional group-protected peptides on a 
solid phase, selectively derivatizing the lysine side chain with 
1- (p-isothiocyanatobenzyl) DTPA or DTPA dianhydride (CA-DTPA), 
deprotecting other functional groups, and finally derivatizing the 
peptide's N-terminus so it contained a maleimide group. 
Radioiodinations of the peptides followed by conjugations to 
disulf ide-reduced mAbs, carried out as a one-vial procedure, 
resulted in 32-89% overall yields, at specific activities of 
1.8-11.1 mCi/mg, with less than 2% aggregation. Two internalizing 
mAbs, LL2 (anti-CD 22 B-cell lymphoma mAb) and RS7 (an 
anti-adenocarcinoma mAb which targets EGP-1 antigen) , labeled with 
this procedure exhibited a 2-3-fold better cellular retention in 
Ramos and Calu-3 tumor cell lines, in vitro, resp., compared to the 
same mAbs radioiodinated with the chloramine-T method. The 
rationale for the new approach, syntheses, radiochem. and in vitro 
data are presented. 
IT 224045-67-4P 224045-69-6P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation); 
RACT (Reactant or reagent) 

(intermediate; labeling of monoclonal antibodies with 
DTPA-appended radioiodinated peptides containing D-amino acids and 
tumor cell uptake) 
RN 224045-67-4 HCAPLUS 

CN D-Lysine, N-[[4-[ (2, 5-dihydro-2, 5-dioxo-lH-pyrrol-l- 

yl) methyl] cyclohexyl] carbonyl] glycyl-D-tyrosyl-N6- [ [ [ [4- [1- 
[bis (carboxymethyl) amino] -2- [ [2- [bis (carboxymethyl) amino] ethyl] (carb 
oxymethyl) amino] ethyl] phenyl] methyl] amino] thioxomethyl] - (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 



Searcher 



Shears 571-272-2528 



10/686436 



PAGE 1-A 




PAGE 1-B 




RN 224045-69-6 HCAPLUS 

CN D-Lysine, 1" , 1' ■ [ [ ( carboxymethyl ) imino] di-2, 1-ethanediyl] bis [N- [ [4- 
[ (2, 5-dihydro-2, 5-dioxo-lH-pyrrol-l-yl ) methyl] cyclohexyl] carbonyl] -D- 
alanyl-D-tyrosyl-D-tyrosyl-N6- [N- ( carboxymethyl ) glycyl] - (9CI) (CA 
INDEX NAME) 
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proteins. One embodiment of these binding proteins has one or more 
binding sites where each binding site binds with a target antigen 
or an epitope on a target antigen. Another embodiment of these 
binding proteins has two or more binding sites where each binding 
site has affinity towards different epitopes on a target antigen 
or has affinity towards either a target antigen or a hapten. The 
present invention further relates to recombinant vectors useful 
for the expression of these functional binding proteins in a host. 
More specifically, the present invention relates to the 
tumor-associated antigen binding protein designated RS7, and other 
EGP-1 binding-proteins. The invention further relates to 
humanized, human and chimeric RS7 antigen binding proteins, and 
the use of^such binding proteins in diagnosis and therapy. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB Methods are described for conjugating radioiodinated peptides to 

non-metabolizable carbohydrates with improved yields and qualities 
of conjugates. Radioiodinated residualizing antibody conjugates 
comprising a carbohydrate-appended peptide are also provided. The 
instant radioiodinated residualizing antibody conjugates are 
particularly stable in vivo and are suitable for 
radioimmunodetection and radioimmunotherapy . 
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Monoclonal Antibody: Advantage of a 
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Govindan, Serengulam V. ; Stein, Rhona; 
Qu, Zhengxing; Chen, Susan; Andrews, Philip; Ma, 
Hong; Hansen, Hans J.; Griffiths, Gary 
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Breast Cancer Research and Treatment (2004), 
84(2), 173-182 

CODEN: BCTRD6; ISSN: 0167-6806 
PUBLISHER: Kluwer Academic Publishers 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Background. A humanized monoclonal antibody (MAb) , hRS7, labeled 

with 131I-IMP-R4, was evaluated for the preclin. radioimmunotherapy 
(RAIT) of breast cancer. 131I-IMP-R4 is an improved residualizing 
form of 1311 that overcomes the short tumor residence time associated 
with conventionally radioiodinated MAbs . RS7, an 

internalizing MAb, recognizes epithelial glycoprotein-1, which is 
highly expressed in the carcinomas of breast, lung, ovary, and 
prostate. Methods. A humanized version of RS7 was generated by 
CDR-grafting and transf ection. In vivo expts . were carried out in 
nude mice bearing s.c. MDA-MB-4 68 human breast cancer xenografts. 
Therapy expts. were performed using established tumors with mean 
tumor volume (MTV) of 0.3 cm3, and single administrations, at 
.apprx.70% of the estimated maximum tolerated doses (MTD) , of the 
residualizing 131I-IMP-R4-hRS7 and 131I-hRS7 prepared by the 
conventional chloramine-T method [131I-hRS7 (CT) ] . Therapeutic 
specificity was determined by comparison with untreated and non-specific 
MAb controls. Results. hRS7 was functionally very similar to murine 
and chimeric RS7. A biodistribution study using 125I-IMP-R4-hRS7 
and 131I-hRS7 (CT) indicated a dosimetric advantage for the former. 
The MTVs 8 wk post-treatment were 20, 163, and 280% of the starting 
MTVs of 131I-IMP-R4-hRS7-treated, 131I-hRS7 (CT) -treated, and 
untreated groups, resp. Complete remissions were seen in 5 of 11 
[and 6 of 8] mice treated with 131I-IMP-R4-hRS7, and in 1 of 11 mice 
treated with 131I-hRS7 (CT) . 131I-IMP-R4-hRS7 was significantly more 
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efficacious than 131I-hRS7 (CT) [P = 0.01 for AUC] and the control 
131I-IMP-R4-MAb. Conclusion. 131I-IMP-R4-hRS7 is a promising new 
agent for RAIT, providing significant therapeutic advantage in 
comparison to the conventionally 1311-labeled antibody. 
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AB Methods are described for conjugating radioiodinated 

peptides to non-metabolizable carbohydrates with improved yields and 
qualities of conjugates. Radioiodinated residualizing 
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antibody conjugates comprising a carbohydrate-appended peptide are 
also provided. The instant radioiodinated residualizing 
antibody conjugates are particularly stable in vivo and are suitable 
for radioimmunodetection and radio immunotherapy of tumors. 
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AB The present invention relates to the purification of reagents used in 
radioimmunodetection and radioimmuno therapy and specifically to the 
purification of radioiodine labeled conjugates having enhanced 
stability in vivo and enhanced retention at tumor sites. It is 
directed toward a method for preparing and purifying a conjugate of a 
radioiodinated aminopolycarboxylate-appended peptide and a 
targeting agent. The method involves (A) providing a solution 
comprising (i) unbound radioiodine (ii) a 

radioiodinated aminopolycarboxylate-appended peptide that is 
not conjugated to a targeting agent (iii) and a 
radioiodinated aminopolycarboxylate-appended peptide that is 
conjugated to the targeting agent; (B) contacting the solution with an 
anion-exchange resin; and (C) passing the anion-exchange resin and 
solution together through a filter capable of trapping anion-exchange 
resin particles. 
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AB Methods are described for conjugating radioiodinated 

peptides or carbohydrate structures to proteins with improved yields 
and qualities of conjugates. In one method, specially designed 
radioiodinated bi functional peptides containing 

nonmetabolizable amide bonds are coupled to antibodies. In a second 
method, radioiodinated nonmetabolizable bi functional 
peptides, which also contain aminopolycarboxylates, are coupled to 
antibodies . In a third method, radioiodinated 

bifunctional aminopolycarboxylates are coupled to antibodies. In a 
fourth method, a hydrazide-appended antibody is coupled to a 
radioiodinated carbohydrate or a thiolated antibody is 
coupled to a hydrazide-appended and radioiodinated 

carbohydrate. In a fifth method a monoderivatized cyanuric chloride 
is used to conjugate thiolated antibody. Radioiodinated 
residualizing antibody conjugates made by these methods are 
particularly stable in vivo and are suitable for 
radioimmunodetection and radioimmunotherapy. 
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A major disadvantage of 131iodine (I) -labeled monoclonal antibodies 
(MAbs) for radioimmunotherapy has been the rapid diffusion of 
iodotyrosine from target cells after internalization and catabolism 
of the radioiodinated MAbs. We recently reported that a 
radioiodinated, diethylenetriaminepentaacetic acid-appended 
peptide, designated immunomedics 1 residualizing peptide 1 (IMP-R1), 
was a residualizing iodine label that overcame many of the 
limitations that had impeded the development of residualizing iodine 
for clin. use. To determine the factors governing the therapeutic index 
of the labeled MAb, as well as the factors required for production of 
radioiodinated MAb in high yield and with high specific 
activity, variations in the peptide structure of IMP-R1 were 
evaluated. A series of radioiodinated/ 

diethylenetriaminepentaacetic acid-appended peptide moieties (IMP-R1 
through IMP-R8) that differed in overall hydrophilicity and charge 
were compared. Radioiodinations of the peptides followed 
by conjugations to disulf ide-reduced RS7 (an anti-epithelial 
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glycoprotein-1 MAb) furnished radioimmunoconjugates in good overall 
incorporations, with immunoreactivities comparable to that of 
directly radioiodinated RS7. Specific activities of up to 
8 mCi/mg and yields > 80% have been achieved. In vitro processing 
expts. showed marked increases in radioiodine retention 
with all of the adducts; radioiodine retention at 45 h was 
up to 86% greater in cells than with directly iodinated RS7 . Each 
of the 125I-peptide-RS7 conjugates was compared with 131I-RS7 
(labeled by the chloramine-T method) in paired-label biodistribution 
studies in nude mice bearing human lung tumor xenografts. All of 
the residualizing substrates exhibited significantly enhanced 
retention in tumor in comparison to directly radioiodinated 
RS7, but the nontarget uptakes differed significantly among the 
residualizing labels. The best labels were IMP-R4 and IMP-R8, 
showing superior tumor-to-non-tumor ratios by virtue of high tumor 
uptake and retention and low normal organ uptake, as well as 
superior radiochem. properties. The therapeutic efficacy of 
131I-IMP-R4-RS7 was compared with that of conventionally 
1311-labeled RS7 and 90yttrium~RS7 in the nude mice lung cancer 
model. The therapeutic efficacy of 131I-IMP-R4-RS7 and 
90yttrium-RS7 were equivalent, and both agents yielded significantly 
improved control of tumor growth compared with conventional 
1311-labeled RS7. 
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AB Methods are described for conjugating radioiodinated 

peptides to non-metabolizable carbohydrates with improved yields and 

qualities of conjugates. Radioiodinated residualizing 

antibody conjugates comprising a carbohydrate-appended peptide are 

also provided. The instant radioiodinated residualizing 

antibody conjugates are particularly stable in vivo and are suitable 

for radioimmunodetection and radioimmunotherapy . 
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Targeted radiotherapy of cancer via tumor-specific 



antibodies necessitates the design of optimally performing 
radiolabeled conjugates whose preparation must be efficient. Very stable 
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radiometalations of monoclonal antibodies using simple and 
expeditious procedures, methods to introduce intracellularly-s table 
radioiodine, and the syntheses of special low mol. mass 
haptens for pretargeting strategies are some of the recent advances 
made in this regard. These current trends in radiolabeling 
chemistries of bioconjugates are illustrated with examples taken 
from research at the authors 1 institutions. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Tumor targeting and therapeutic efficacy of Lu-177-labeled 
monoclonal antibody (mAb) RS7 (antiepithelial glycoprotein-1) was 
evaluated in a human nonsmall cell lung carcinoma xenograft model. 
The potential of Lu-177-labeled RS7 was compared with that of RS7 
labeled with Y-90 and a residualizing form of 1-131. Methods: A 
1, 4, 7, 10-tetraazacyclododecane-N,N f ,N",N" 1 -tetraacetic acid (DOTA) 
conjugate of RS7 was used for radiolabeling with Lu-177-acetate or 
Y-88/90-acetate. Biodistribution and therapy studies were conducted 
in nude mice with subcutaneous Calu-3 xenografts. Therapy studies 
were performed using the maxima [ tolerated doses (MTDs) of 
Y-90-DOTA-RS7 (3.9 MBq [105 mu Ci] ) and Lu-177-DOTA-RS7 (10.2 MBq 
[275 mu Ci] ) and compared with the data obtained using the MTD (13.0 
MBq [350 mu Ci] ) of a residualizing form of I-131-RS7. Results: 
Radiolabeling of RS7-DOTA conjugate with Lu-177-acetate was facile. 
Lu-177-DOTA-RS? displayed biodistribution results that were nearly 
identical to that of the Y-88 analog in a paired-label study. The 
mean percentage injected doses per gram (%ID/g) for Lu-177-RS7 and 
Y-88-RS7 (in parentheses) in tumor were 38.3 %ID/g (39.1 %ID/g) , 
63.0 %ID/g (66.0 %ID/g) , 63.0 %ID/g (65.8 %ID/ g) , and 34.0 %ID/g 
(34.9 %ID/g) on days 1, 3, 7, and 14, respectively. Elimination of 
established tumors, with an initial mean tumor volume of 0.24 cm(3) . 
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was shown using doses of Lu-177-DOTA-RS7 ranging from 5.6 to 9.3 MBq 
(150-250 mu Ci) per nude mouse, with no significant difference in 
response rate noted between the doses in this range. Specificity of 
the therapeutic effect was shown in an isotype-matched control 
experiment, in which Lu-177-DOTA-RS7 was markedly more effective 
than the (LU) -L-177-DOTA control antibody. A comparison of the 
therapeutic efficacies of Lu-177-DOTA-RS7 and Y-90-DOTA-RS7, using 
mice with established tumors with an initial mean tumor volume of 
0.85 cm(3), indicated similar tumor growth inhibition and similar 
tumor regrowth profiles. The therapy data were similar to those 
obtained with residualizing I-131-RS7 obtained at the same time. 
Conclusion: Lu~177-RS7 is an effective radioimmunocon jugate for 
radioimmunotherapy. With its radiophysical properties similar to 
those of 1-131, coupled with its facile and stable attachment to 
mAb, Lu-177 promises to be an alternative to 1-131, and a complement 
to Y-90, in radioimmunotherapy. 
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AB We have recently reported that a radioiodinated, 

DTPA- appended peptide, designated IMP-R1, is a residualizing iodine 
label that overcomes many of the limitations that have impeded the 
development of residualizing iodine for clinical use. In this study 
the potential of 131I-IMP-R1-RS7 , an internalizing anti-EGP-1 
monoclonal antibody, was evaluated by performing preclinical therapy 
studies in nude mice bearing Calu-3 human non-small cell carcinoma 
of the lung xenografis. Elimination of 6 of 9 established tumors 
(mean tumor volume=0.3 cm(3) ) was observed using a single dose of 
350 microCi/mouse of 131I-IMP-R1-RS7 , with all animals tolerating 
the dose. At the same dose and specific activity of 131I-RS7, 
labeled using the conventional chloramine-T method, there were four 
deaths, and one complete remission in nine treated mice. At the 
maximum tolerated dose of conventionally 1311-labeled RS7, 275 
microCi, mean stable disease for approximately 5 weeks was observed, 
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with no complete responses. Specificity of the therapeutic effect 
was shown in an isotype-matched control experiment , where 
131I-IMP-R1-RS7 was markedly more effective than the 

(131) I-IMP-Rl-labeled control antibody. These studies demonstrate 
that (131) I-IMP-R1-RS7 provides a therapeutic advantage in 
comparison to conventional 1311-labeled RS7, as predicted by the 
increased tumor accretion observed previously in targeting studies. 
A direct comparison of the maximum tolerated doses of 

(131) I-IMP-R1-RS7 (350 microCi) and 90Y-DOTA-RS7 (105 microCi) was 
performed in this tumor model using large established tumors (mean 
tumor volume=0.85 cm(3) ) . Anti-tumor efficacy and toxicity of the 
two treatments were comparable. 
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AB Methods are described for conjugating radioiodinated 

peptides or carbohydrate structures to proteins with improved yields 
and qualities of conjugates. In one method, specially designed 
radioiodinated bi functional peptides containing nonmetabolizable 
bonds such as amide bonds are coupled to cell targeting protein. In 
a second method, radioiodinated nonmetabolizable 

bifunctional peptides, which also contain aminopolycarboxylates, are 
coupled to protein. In a third method, radioiodinated 
bifunctional aminopolycarboxylates are coupled to protein. In a 
fourth method, a hydrazide-appended protein is coupled to a 
radioiodinated carbohydrate or a thiolated protein is 
coupled to a hydrazide-appended and radioiodinated 

carbohydrate. In a fifth method a monoderivatized cyanuric chloride 
is used to conjugate thiolated protein. Radioiodinated 
residualizing protein conjugates made by these methods are 
particularly stable in vivo and are suitable for 
radioimmunodetection and radioimmunotherapy . 
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AB A new nonmetabolizable peptide approach to the production of 
residualizing radioiodine was evaluated in nude mice 
bearing xenografts of human lung adenocarcinoma (Calu-3) and B-cell 
lymphoma (Ramos). Monoclonal antibodies (MAbs) RS7 (anti-epithelial 
glycoprotein-1) and LL2 (anti-CD22) were radioiodinated 
using the thiol-reactive diethylenetriaminepentaacetic 
acid-D-peptide adducts IMP-R1 and IMP-R2 . 125I-IMP-R1- and 
125I-IMP-R2-labeled MAbs were compared to the MAbs iodinated by the 
conventional chloramine-T approach, (111) In, and 
1311-dilactitoltyramine (DLT) . In vivo biodistribution studies 
demonstrated a significant improvement in the tumor accretion of 
radiolabel using the 125I-IMP-R1 labeled MAbs compared with the 
conventionally iodinated antibodies. For example, at day 7, the 
percentage of injected dose per gram of tissue in Calu-3 was 7.9 +/- 
4.1% and 18.1 +/- 7.9% (P < 0.05) for the conventional 1311- and 
125I-IMP-R1-RS7, respectively, and tumor : nontumor ratios were 
2.6-4.5-fold higher with the 125I-IMP-R1-RS7 . It is estimated that 
131I-IMP-R1-RS7 would deliver a dose to tumor (at the estimated 
maximum tolerated dose) 3.9 times greater than conventional 
1311-labeled RS7, 1.4 times greater than 90Y-labeled RS7, and 0.7 
times that of 1311-DLT-labeled RS7 . Tumor accretion of 
125I-IMP-R2-RS7 was also improved compared with conventionally 
iodinated antibody. However, this label also caused a large 
increase in kidney accretion. Similar improvements in tumor 
accretion and tumor : nontumor ratios were observed when 
125I-IMP-R1-LL2 was used in the Ramos model. IMP-R1 offers a 
practical and useful residualizing radioiodine label 
because labeling efficiency is at least 10 times greater than that 
of the residualizing label DLT, without MAb aggregation. Structural 
modifications can be envisioned for further improvements in 
radioiodine incorporation, specific activity, and tumor 
dosimetry, and efforts along these lines are under way. 
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AB A new nonmetabolizable peptide approach to the production of 
residualizing radioiodine was evaluated in nude mice 
bearing xenografts of human lung -adenocarcinoma (Calu-3) and B-cell 
lymphoma (Ramos) . Monoclonal antibodies (MAbs) RS7 (anti-epithelial 
glycoprotein-1) and LL2 (anti-CD22) were radioiodinated 
using the thiol-reactive diethylenetriaminepentaacetic 
acid-D-peptide adducts IMP-Rl and IMP-R2. 125I-IMP-R1- and 
125I-IMP-R2-labeled MAbs were compared to the MAbs iodinated by the 
conventional chloramine-T approach, lllln, and 1311- 
dilactitoltyramine (DLT) . In vivo biodistribution studies 
demonstrated a significant improvement in the tumor accretion of 
radiolabel using the 125I-IMP-R1 labeled MAbs compared with the 
conventionally iodinated antibodies. For example, at day 7, the 
percentage of injected dose per g of tissue in Calu-3 was 7.9 ± 
4.1% and 18.1 ± 7.9% (P < 0.05) for the conventional 1311- and 
125I-IMP-R1-RS7, resp., and tumor : non tumor ratios were 2.6-4.5-fold 
higher with the 125I-IMP-R1-RS7 . It is estimated that 131I-IMP-R1-RS7 
would deliver a dose to tumor (at the estimated maximum tolerated dose) 
times greater than conventional 1311-labeled RS7, 1.4 times greater 
than 90Y-labeled RS7, and 0.7 times that of 1311-DLT-labeled RS7 . 
Tumor accretion of 125I-IMP-R2-RS7 was also improved compared with 
conventionally iodinated antibody. However, this label also caused 
a large increase in kidney accretion. Similar improvements in tumor 
accretion and tumor : non tumor ratios were observed when 125I-IMP-R1-LL2 
was used in the Ramos model. IMP-Rl offers a practical and useful 
residualizing radioiodine label because labeling 
efficiency is at least 10 times greater than that of the 
residualizing label DLT, without MAb aggregation. Structural 
modifications can be envisioned for further improvements in 
radioiodine incorporation, specific activity, and tumor 
dosimetry, and efforts along these lines are under way. 
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The optimal use of radioiodinated internalizing monoclonal 
antibodies (mAbs) for radio-immunotherapy necessitates the 
development of practical methods for increasing the level of 
retention of 1311 in the tumor. Lysosomally trapped 
( "residualizing" ) iodine radiolabels that have been previously 
designed are based mostly on carbohydrate-tyramine adducts, but 
these methods have drawbacks of low overall yields and/or high 
levels of mAb aggregation. We have developed a method using 
thiol-reactive diethylenetriaminepentaacetic acid (DTPA) -peptide 
adducts wherein the peptides are assembled with one or more D-amino 
acids, including D-tyrosine. Two such substrates, 

R-Gly-D-Tyr-D-Lys [ 1- (p-thiocarbonylaminobenzyl ) DTPA] , referred to as 
IMP-R1, and [R-D-Ala-D-Tyr-D-Tyr-D-Lys ] 2 (CA-DTPA) , referred to as 
IMP-R2, wherein R is 4- (N-maleimidomethyl ) cyclohexane-l-carbonyl, 
were synthesized by preparing functional group-protected peptides on 
solid phase, selectively derivatizing the lysine side chain with 
1- (p-isothiocyanatobenzyl) DTPA or DTPA dianhydride (CA-DTPA), 
deprotecting other functional groups, and finally derivatizing the 
peptide's N-terminus so it contained a maleimide group. 
Radioiodinations of the peptides followed by conjugations to 
disulf ide-reduced mAbs, carried out as a one-vial procedure, 
resulted in 32-89% overall yields, at specific activities of 
1.8-11.1 mCi/mg, with less than 2% aggregation. Two internalizing 
mAbs, LL2 (anti-CD 22 B-cell lymphoma mAb) and RS7 (an 
anti-adenocarcinoma mAb which targets EGP-1 antigen) , labeled with 
this procedure exhibited a 2-3-fold better cellular retention in 
Ramos and Calu-3 tumor cell lines, in vitro, resp., compared to the 
same mAbs radioiodinated with the chloramine-T method. 
The rationale for the new approach, syntheses, radiochem. and in 
vitro data are presented. 
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AB Methods are described for conjugating radioiodinated 

peptides or carbohydrate structures to proteins with improved yields 
and qualities of conjugates. In one method, specially designed 
radioiodinated bifunctional peptides containing nonmetabolizable 
amide bonds are coupled to antibodies. In a second method, 
radioiodinated nonmetabolizable bifunctional peptides, which 
also contain aminopolycarboxylates, are coupled to antibodies. In a 
third method, radioiodinated bifunctional 

aminopolycarboxylates are coupled to antibodies . In a fourth 

method, a hydrazide-appended antibody is coupled to a 

radioiodinated carbohydrate, or a thiolated antibody is 

coupled to a hydrazide-appended and radioiodinated 

carbohydrate. In a fifth method, a monoderivatized cyanuric 

chloride is used to conjugate thiolated antibody. 

Radioiodinated residualizing antibody conjugates made by 

these methods are particularly stable in vivo and are suitable for 

radioimmunodetection and radioimmunotherapy . 
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AB LL2 is an anti-CD22 pan-B-cell monoclonal antibody which, when 
radiolabeled, has a high sensitivity for detecting B-cell, 
non-Hodgkin 1 s lymphoma (NHL), as well as an antitumor efficacy in 
therapeutic applications. The aim of this study was to determine whether 
intracellularly retained radiolabels have an advantage in the 
diagnosis and therapy of lymphoma with LL2 . In vitro studies showed 
that iodinated LL2 is intracellularly catabolized, with a rapid 
release of the radioiodine from the cell. In contrast, 
residualizing radiolabels, such as radioactive metals, are retained 
intracellularly for substantially longer. In vivo studies were 
performed using LL2-labeled with radioiodine by a 
non-residualizing (chloramine-T) or a residualizing method 
(dilactitol-tyramine, DLT) , or with a radioactive metal (lllln) . 
The biodistribution of a mixture of 1251 (non-residualizing 
chloramine-T compared to residualizing DLT) , lllln-labeled LL2 
murine IgG2a or its fragments [F(ab f )2, Fab']/ as well as its 
humanized, CDR-grafted form, was studied in nude mice bearing the RL 
human B-cell NHL cell line. Radiation doses were calculated from the 
biodistribution data according to the Medical International 
Radiation Dose scheme to assess the potential advantage for 
therapeutic applications. At all assay times, tumor uptake was 
higher with the residualizing labels (i.e., lllln and DLT-125I) than 
with the non-residualizing iodine label. For example, tumor/blood 
ratios of lllln-labeled IgG were 3.2-, 3.5- and 2.8-fold higher than 
for non-residualizing iodinated IgG on days 3, 7 and 14, resp. 
Similar results were obtained for DLT-labeled IgG and fragments with 
residualized radiolabels. Tumor/organ ratios also were higher with 
residualizing labels. No significant differences in tumor, blood 
and organ uptake were observed between murine and humanized LL2 . The 
conventionally iodinated anti-CD20 antibody, 1F5, had tumor uptake 
values comparable to those of iodinated LL2, the uptake of both 
antibodies being strongly dependent on tumor size. These data 
suggest that, with internalizing antibodies such as LL2, labeling 
with intracellularly retained isotopes has an advantage over 
released ones, which justifies further clin. trials with 
residualizing lllln-labeled LL2 for diagnosis, and residualizing 
1311 and 90Y labels for therapy. 
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CODEN: CANCAR; ISSN: 0008-543X 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Antibody sulfhydryl groups can act as effective carriers of reduced 
technetium and rhenium species for radioimmunodetection and 
radioimmunotherapy . Intact IgG and fragments were labeled with the 
isotopes and examined in vitro and in vivo. Technetium bound to 
intact IgG was found to be the most stable species in vitro, but in 
vivo, clearances of technetium and rhenium bound to intact antibody 
were similar. Serum clearances were faster than those seen for the 
corresponding radioiodinated antibodies . In vivo 
clearance rates of the radiolabeled fragments were similar, with 
kidney uptake and retention seen. Rhenium-labeled antibodies, 
despite a greater tendency toward in vitro reoxidn. than 
technetium-labeled antibodies, did not show enhanced kidney 
clearance in animal models. Rhenium-188 and technetium- 9 9m were 
obtained from similar generator systems in carrier-free form. Using 
rhenium-188 spiked with cold rhenium, it was determined that approx. one 
rhenium atom per mol . of antibody can be conjugated directly. 
Rhenium-186 also was coupled at almost a 1:1 ratio to antibody. 
Only radiolysis concerns will limit the amount of rhenium-188 
conjugated to antibody. Large doses of antibody will be necessary 
to deliver rhenium-186 at this isotope's currently available 
specific activity. Otherwise, higher specific activity rhenium-186, 
and/or greater loading capacity of rhenium-186 onto antibody, will 
be needed to generate the type of product that will be usable at a 
clin. dose of several hundred millicuries . 
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and nonlymphocytic cells 
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AB The endocytosis of the T cell differentiation antigen CD4 has been 
investigated in CD4-transf ected HeLa cells, the promyelocytic HL-60 
cell line, and in a number of leukemia- or lymphoma-derived T cell 
lines. CD4 internalization was followed using 
radioiodinated antibodies in an acid-elution endocytosis 
assay, or by covalently modifying cell surface proteins with biotin 
and analyzing CD4 distributions by immunopptn. ; both approaches gave 
equivalent results. The assays demonstrated that in transf ected HeLa 
cells and in, HL-60 cells CD4 was constitutively internalized and 
recycled in the absence of ligand. Immunogold labeling and electron 
microscopy demonstrated that CD4 enters cells through coated pin. 
In contrast to the nonlymphocytic cells, T cell lines showed very 
little endocytosis of CD4 . Measurements of fluid phase endocytosis 
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and rnorphometric anal, of the endosome compartment indicated that 
the endocytic capacities of HeLa and lymphoid cells are equivalent and 
suggested that the low level of CD4 uptake in lymphocytic cells is 
due to exclusion of CD4 from coated pits. This conclusion was 
supported by expts . using truncated CD4 mols., lacking the bulk of 
the cytoplasmic domain, which were internalized equally efficiently 
in both transfected lymphocytes and HeLa cells. These results 
indicate that the cytoplasmic domain of CD4 mediates the different 
interactions with the endocytic apparatus in lymphoid and nonlymphoid 
cells. The CD4-associated lymphocyte-specific protein tyrosine kinase 
p561ck may be involved in preventing CD4 endocytosis in T cells. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The endocytosis of the T cell differentiation antigen CD4 has 

been investigated in CD4-transf ected HeLa cells, the promyelocytic 
HL-60 cell line, and in a number of leukemia- or lymphoma -de rived T 
cells lines. CD4 internalization was followed using 
radioiodinated antibodies in an acid-elution endocytosis 
assay, or by covalently modifying cell surface proteins with biotin 
and analyzing CD4 distributions by immunoprecipitation; both 
approaches gave equivalent results. The assays demonstrated that in 
transfected HeLa cells and in HL-60 cells CD4 was constitutively 
internalized and recycled in the absence of ligand. Immunogold 
labeling and electron microscopy demonstrated that CD4 enters cells 
through coated pits. 

In contrast to the nonlymphocytic cells, T cell lines showed very 
little endocytosis of CD4 . Measurements of fluid phase endocytosis 
and rnorphometric analysis of the endosome compartment indicated that 
the endocytic capacities of HeLa and lymphoid cells are equivalent 
and suggested that the low level of CD4 uptake in lymphocytic cells 
is due to exclusion of CD4 from coated pits. This conclusion was 
supported by experiments using truncated CD4 molecules, lacking the 
bulk of the cytoplasmic domain, which were internalized equally 
efficiently in both transfected lymphocytes and HeLa cells. 
Together, these results indicate that the cytoplasmic domain of CD4 
mediates the different interactions with the endocytic apparatus in 
lymphoid and nonlymphoid cells. We suggest that the CD4-associated 
lymphocyte-specific protein tyrosine kinase p561ck may be involved 
in preventing CD4 endocytosis in T cells. 
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Identification and quantification of ricin toxin 
in animal tissues using ELISA 
Griffiths, G. D. ; Newman, Helen; Gee, 
D. J. 

Dep. Forensic Med., St. James Univ. Hosp., 
Leeds, LS9 7TF, UK 

Journal of the Forensic Science Society (1986) , 
26(5), 349-58 

CODEN: FSSJAS; ISSN: 0015-7368 
Journal 
English 

A rapid, relatively inexpensive, reliable, and straightforward 
method for the demonstration and quantification of ricin in animal 
tissues following an injection was developed. The use of 
radioiodinated ricin provided an indication as to where the 
highest levels of toxin might be found; the highly sensitive and 
specific use of antibodies in ELISA was employed as an alternative 
to the more expensive and more tedious procedure of RIA. The 
injection site, lymphoid tissues, and liver contained detectable 
amts. of the toxin. In cases where administration of ricin was 
suspected, confirmation using biopsied tissue samples could enable 
appropriate remedial measures to be taken. Alternatively, in cases 
of suspicious deaths, postmortem tissues would be used to identify 
the presence of toxin in the body and could be of significant value 
to forensic diagnosis. The advantage of this method over that of 
immunocytochem. is discussed. 
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Immunocy to chemical detection of ricin. II. 
Further studies using the immunoperoxidase 
method 

Griffiths, G. D. ; Newman, H. V.; Gee, 
D. J. 

St. James's Univ., Leeds, 
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Histochemical Journal (1986), 18(4), 189-95 
CODEN: HISJAE; ISSN: 0018-2214 
Journal 
English 

Radioiodinated ricin was injected into rat muscle in vivo 
to establish the distribution of the toxin at various time intervals 
after injection. Injection site muscle and paraaortic lymph nodes 
were selected for localization of ricin by the immunoperoxidase 
technique. Sections of snap-frozen tissues were fixed using a 
variety of methods to establish the best protocol for the 
immunodetection method. This was found to be with an Et20-EtOH 
mixture Ricin was detected in tissue at the site of injection taken 
from rats sacrificed 1, 4, 8, and 24 h after injection and in tissue 
from animals dying from ricin intoxication after .apprx.30 h. This 
method, however, failed to demonstrate unequivocally the presence of 
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ricin in lymphoid tissue which had been indicated by the radiotracer 
study. The significance of these findings and their relevance to 
forensic diagnosis are discussed. 
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AB The conformational state of histones in isolated chicken erythrocyte 
chromatin was studied using procedures developed for probing surface 
proteins on membranes. Under controlled conditions, only exposed 
tyrosyl residues react with iodide radicals, generated either by the 
oxidant, chloramine-T, or the enzyme lactoperoxidase, giving 
monoiodotyrosine . Using 12512, the reactive tyrosines in free and 
bound histones H4 and H5 were compared. The relative extent of 
iodination of these histones within (H4) and outside (H5) of the 
nucleosomes was measured after extraction and gel electrophoresis. Each 
of the histones was further analyzed for the extent of specific 
tyrosine iodination by separating the tryptic peptides by high voltage 
electrophoresis. The identity of the labeled peptide was determined by 
dansylation of the amino acids present in each hydrolyzed peptide. 
There is a difference in the conformational arrangement of these 
histones on chromatin and in the free forms, since in chromatin not 
all tyrosine residues are as accessible for iodination as in the 
denatured state. Residue 53 of histone H5 for instance is more 
reactive than residues 28 and 58, indicating that the segments 
containing the latter residues are involved in either protein-DNA or 
protein-protein interactions. In histone H4, preferential labeling 
of 2 of the 4 tyrosines present was also observed 
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Conformation studies of chick erythrocyte chromatin 
by radioiodination. 
Griffiths, G.R. 
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